Background: There is an increasing incidence of advanced unresectable gallbladder cancer
Introduction
Gallbladder cancer is the most frequently encountered malignancy of the biliary system. There is a wide variation in reported epidemiology and burden of the disease. Western studies report an annual incidence of 1-2 gallbladder cancer cases per 100,000 population. 1 In India gallbladder cancer is one of the most common gastrointestinal malignancies with the highest incidence reported in the northern parts of the country, especially along the Gangetic plains. 2 Delhi, the capital of the country, reports an age adjusted incidence of gallbladder cancer of 10.6 patients per 100,000 population, which is incidentally the world's highest rate for women suffering from this cancer. 3 
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Incidentally detected gallbladder cancer is an uncommon entity and is frequently discovered in cholecystectomy specimens operated for benign gallstones. Such incidentally discovered cancer has best prognosis if treated at the earliest with radical surgery and adjuvant therapy. Any delay in referral diminishes the chances of a curative resection. The objective of the present study was to assess the management and results of such incidental gallbladder cancer patients being referred to our Department of Surgical Oncology.
Methods
Relevant clinical and surgical data was retrieved from a computerized database of gallbladder cancer patients treated at our Department of Surgical Oncology. Patients who were diagnosed with incidental gallbladder cancer between June 2006 and January 2013 were included for this retrospective analysis. A case of incidentally discovered gallbladder cancer was defined as a patient who underwent simple cholecystectomy and was discovered to harbor gallbladder cancer on histopathology examination of operative specimen(s). Untreated patients with radiological findings of gallbladder cancer were excluded. All patients with incidentally detected gallbladder cancer, underwent computerized tomography (CT) of abdomen to determine the extent of residual or recurrent disease and chest X-ray to rule out metastasis.
Only those patients were chosen for re-surgery who were deemed operable radiologically.
All patients underwent exploratory laparotomy and were assessed for resectability based on local advancement or metastasis of the cancer. The surgical approach for resectable incidental gallbladder cancer has been consistent at our centre and includes wide excision of the scar, portal lymphadenectomy and hepatic resection with 2 cm margin of the gallbladder bed.
Adjuvant postoperative treatment is given to patients with T2 or worse disease and pathological node positivity. All patients were followed three monthly for first two years and six monthly for next three years and annually thereafter. Patients were assessed clinically and with abdominal CT scan for evidence of recurrence. All loco-regional relapses and systemic metastasis were documented. A descriptive analysis of demography and clinico-pathological features, surgical treatment, adjuvant treatment offered and long-term outcome was carried out. Tumor staging was reported according to the American Joint Committee on Cancer (7th edition) TNM staging guidelines.
Results
Of the 78 patients with gallbladder cancers referred for surgery, 42 (53.8%) were incidentally detected to harbor gallbladder cancer following cholecystectomy and subsequent histopathology evaluation of the specimen. These 42 patients comprised of 36 women and six men, with overall median age of 46 years (range: 25-69 years). All 42 patients had undergone simple cholecystectomy in a general hospital for benign gallbladder disease. The preoperative diagnosis of patients before undergoing simple cholecystectomy is shown in Table 1 . Table 2) . Histopathology examination of the cholecystectomy specimen revealed adenocarcinoma in all patients.
While 35 patients were asymptomatic after cholecystectomy, three complained of pain and four developed portal metastasis. The median duration among patients who underwent initial simple cholecystectomy and re-surgery after 
Discussion
Incidental gallbladder cancer is defined as a tumor identified in the postoperative gallbladder specimen, typically removed for symptoms related to gallstones and not suspected for malignancy during preoperative work up or cholecystectomy. De Stoll in 1771 was the first to report on gallbladder carcinoma. 6 It is the fifth most common gastrointestinal malignancy and is often discovered when the disease is far advanced and unresectable. Gallbladder cancer is found incidentally in at least 0.3% and up to 2.9% (in high prevalence areas) of gallbladders removed for presumed benign disease. 17 Tantia et al from India reported an incidence of 0.59% incidentally detected gallbladder cancer on histopathology of laparosopic cholecystectomy specimens. 18 In the current series forty-two patients were referred to our institute after being diagnosed with gallbladder carcinoma histopathologically following cholecystectomy elsewhere.
Ultrasonography is usually the initial radiographic study obtained, when benign gallbladder disease is suspected.
Gallbladder cancer may have three distinct appearances on ultrasound: (1) a mass replacing the gallbladder or invading the gallbladder bed, (2) an intraluminal gallbladder growth or polyp, or (3) asymmetric gallbladder wall thickening. These typical findings are not seen in early gallbladder cancers especially in flat or sessile cancerous polyps. 19 In a series of 71 patients with early gallbladder cancer, ultrasound had a sensitivity of 53% for sessile tumors. 20 Gallbladder cancers at times can be detected at the time of laparoscopy. Others are picked up after the specimen is removed and the pathology review comes out to be gallbladder carcinoma. At times when doubt arises, it is better to perform frozen section histopathology if facilities are available. Certain features which mandate further examination after frozen section include: macroscopically contracted or sclerotic mucosa, thickening of one part of gallbladder wall, normal tissue replaced by connective tissue in all wall layers, macroscopic mucosal color change, existence of polypoid lesions. 10 Frozen section may be an inadequate and a limited diagnostic sample as the entire lesion cannot be examined. However when a surgeon intraoperatively shows a doubtful lesion to the pathologist, frozen section can be useful in making decisions in such cases, with a reported accuracy for gallbladder cancer of 88.2%. 7 Unfortunately, it is not always possible to determine the exact depth of invasion which is critical for planning further surgical intervention. 11 surveillance of all incidental gallbladder cancers in Germany, stressed early re-resection to achieve maximum disease free survival. 21 The registry defined early re-resection (ERR) if performed within 45 days of undergoing simple cholecystectomy. Among the incidental gallbladder cancer patients, 200 and 85 were staged T2 and T3, respectively. The median time for re-resection after cholecystectomy was 14.4 days. Eighty-five T2 gallbladder cancer patients received ERR treatment which improved their survival from 35% to 55%. This ERR benefit was not seen in patients with T3 gallbladder cancer. 21 In a subsequent review 231 of 624 incidental gallbladder cancer patients received completion radical cholecystectomy within 45 days of simple cholecystectomy.
All patients who received ERR could complete oncological resection either with portal lymphadenectomy with wedge or segment IV/V liver resection or extended resection that included right hepatectomy or Whipple resections. 22 Shukla et al reported that 71% of patients (54/76) could undergo resurgery after detection of incidental gallbladder cancer at a median time interval of two months from initial surgery. 23 The median time of referral in the present study was 65 days which explains the high incidence of inoperability seen among our patients. Metastasis was seen in 23.8% patients at reexploration in our series. Hence an early referral is imperative for taking up curative resection and achieving maximum benefit. In cases where gallbladder cancer is diagnosed at the time of primary surgery taken up for presumed benign disease, if the surgeon is unprepared for performing a hepatic resection, then the patient is best served by transfer to a more experienced center.
Surgical resection is the lone, potentially curative option for any patient with incidental gallbladder cancer and multiple studies have documented very high cure rates for patients with early stage disease. Several recent studies have reported long-term survivors after margin negative resection of stages III gallbladder tumors. 24, 25 Half of the patients in the series who had undergo re-resection of incidental gallbladder tumor developed loco-regional or distant recurrences. Toyonaga et al reported, 37% and 100% of patients with T2 and T3 incidental gallbladder cancer with recurrence after completion radical surgery. 26 Most patients of early staged gallbladder cancer (stages T1, T2) are discovered incidentally after cholecystectomy for benign disease. The rarity of early staged gallbladder cancer coupled with the high prevalence of benign gallbladder disease means that most patients undergo initial procedures that violate tumor planes, complicating future attempts for oncological resection. Lack of frozen section facilities in most hospitals, late referral of patients and limited tertiary care centers, result in late diagnosis of most patients by which time they have advanced stage disease. Despite aggressive tumor biology and majority of the patients being diagnosed at an advanced stage due to late referrals, every effort must be taken to ensure oncological clearance of the disease if feasible. The current study affirms that shorter time interval between primary surgery and revision radical re-surgery for incidental gallbladder cancer does seem to affect operability and thereby patient survival.
